ussuriensis, 70 larvae in 3 of 7 (42.9%) R. tigrinus tigrinus, and 2 larvae in 2 of 82 (8.7%) frogs (Table 1) . However, no gnathostome larvae were detected in tadpoles and cat snakes.
The larvae from tiger keelback snakes were 2.17× 0.22 mm in average size, and they had a characteristic head bulb (0.05 × 0.12 mm in average size), muscular esophagus (0.81 mm), and 4 cervical sacs (0.40 mm). Three rows of hooklets were arranged in the head bulb, and the number of hooklets in each row was 29, 33, and 36 posteriorly. Transverse striations were regularly arranged on the tegumental surface, and their numbers were 229 in average (Table 2) (Fig. 1) . In SEM observations, the head bulb beared 3 transverse rows of hooklets which were sharp-pointed and somewhat curved posteriorly, and numerous cuticular spines were regularly distributed on the transverse striations. A cervical papilla was located between the 12th and 13th transverse striations. Cuticular spines arranged on the transverse striations were sharp-pointed, and their densities were more sparse on the posterior part of the body surface. A body papilla was located on the posterior 1/3 level of the body. Near the posterior end of the larvae, smaller cuticular spines and an anus were presented (Fig. 2) . Gnathostome larvae detected in this study were identified as the advanced third-stage larvae (AdL3) of G. nipponicum on the basis of their morphologic characters. The general body shape of G. nipponicum larvae are similar to those of other species, including G. spinigerum. However, G. nipponicum can be discriminated from other species by the morphology of the head bulb. The larvae of G. nipponicum have a head bulb with 3 transverse rows of hooklets, whereas those of other species have 4 rows [1] . In SEM findings, most of them were corresponded with those of Han et al. [7] . However, a cervical papilla was located between the 12th and 13th transverse striations in the present study, whereas a pair of cervical papillae was located bilaterally between the 8th and 12th transverse striations in Han et al. [7] . We could not observe a phasmid near the posterior end of the larvae.
As O O don hakonensis), and trouts (Oncorhynchus masou masou) have been reported in Japan [9] [10] [11] [12] [13] and Korea [7] . Koga and Ishii (1981) collected 3 larval G. nipponicum from 3 (4.2%) of 72 R. tigrinus from Fukuoka Prefecture in Japan [9] . In our study, G. nipponicum larvae were detected from R. nigromaculata, A. ussuriensis, and R. tigrinus tigrinus. By this study, R. nigromaculata and A. ussuriensis have been for the first time confirmed as new second intermediate or paratenic hosts for G. nipponicum.
In the Republic of Korea, G. spinigerum larvae were found in a snakehead [2] , the third stage larvae of G. hispidum were detected in pit-viper snakes [5] , and larvae and adults of G. nipponicum were found in the frogs, snakes, and Jeju weasel [7, 8] . Therefore, definitely 3 Gnathostoma species, G. spinigerum, G. hispidum, and G. nipponicum, are distributed indigenously in the Republic of Korea. However, no cases of indigenous gnathostomiasis have been reported yet. All gnathostomiasis cases reported by Korean workers are considered to have obtained the infection in foreign countries. In 1988, a G. spinigerum infection in the brain was reported from a Thai woman suffering from meningoencephalitis [14] . Later, in 2003, an outbreak of gnathostomiasis, presumably due to G. spinigerum, was reported among 60 Korean emigrants in Yangon, Myanmar [15] . Some patients returned to Korea after this outbreak, and one of them was reported as an imported case [16] . Recently, an imported case from China was histologically diagnosed as G. hispidum infection by cross sectional morphologies of the larva in skin biopsy [17] . Although, until now, human gnathostomiasis cases have been imported from foreign countries, there exists possibility of indigenous human infections. Attentions should be paid to indigenous human gnathostomiasis in the Republic of Korea.
